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INTRODUCTION

This report constitutes an appraisal of the known and potential metallic 

mineral resources of central Alaska, utilizing the best and most up-to-date 

geologic and resource data available. Its main purpose is to provide infor 

mation for forthcoming decisions on classification of Alaska's lands arising 

from the Alaska Native Claims Settlement Act of 1971. The report is one of 

five resource appraisals of Alaska (U.S.G.S. Open-file reports 78-1-B to F) 

that constitute end products of the U.S. Geological Survey's Regional Alaska 

Mineral Resource Assessment Program (RAMRAP). Four of the appraisals (B-E) 

describe mineral resources, and one (F) describes oil and gas resources. 

This report consists of two 1:1,000,000-scale maps (designated sheets 1 and 2 

of open-file report 78-1-D) showing areas of known and speculative mineral 

resource potential, a summary of pertinent geologic and mineral resource data 

and of conclusions pertaining to resource potential (table 2), grade and 

tonnage models (table 3), and this explanatory text.

Central Alaska as considered in this report embraces an area of approxi-
2 2 mately 631,000 km (156,800,000 acres; 245,000 mi ; approximately 42 percent

of Alaska's total land area) that extends from the Canadian boundary 

(meridian 141°) on the east to the Bering Sea on the west and from the 

approximate southern boundary of the Brooks Range on the north to the north- 

em flank of the Alaska Range on the south.

Specifically excluded from this analysis are the fossil fuels, geothermal 

energy resources, and deposits of nonmetallic minerals, excepting asbestos. 

However, maps and tables that provide an inventory of the known coal and 

thermal spring occurrences in central Alaska are included in the folio of 

background data outlined in table 1, and areas of interest for oil and gas in 

central Alaska are described in U.S. Geological Survey Open-file report 78-1-F 

of this series.
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PHILOSOPHY AND METHODOLOGY

Information concerning a region's mineral endowment is an essential part 

of intelligent land use planning. It should be at a scale that permits the 

evaluation of individual tracts of land and should be in a form that is useful 

for analysis from a number of perspectives, including national mineral needs, 

economics, currently available and/or projected technologies, and competing 

land uses. The information should include a resource inventory of known



Table 1. Reports prepared as a foundation for mineral resource assessment

of central Alaska

U.S. Geological Survey 

Open-file report numbers Author(s)/Compiler(s) Title

77-168-A

77-168-B

77-168-C

77-168-D

77-168-E 

77-168-F

77-168-G 

(in press)

77-168-H 

(in press)

G. Donald Eberlein, 

Judith S. Gassasay, 

and Helen M. Beikman 

Edward H. Cobb

David F. Barnes

G. Donald Eberlein, 

Robert M. Chapman, 

Helen L. Foster, 

and Judith S. 

Gassaway

John Decker and 

Susan Karl

John Decker and 

Susan Karl

Judith S. Gassaway

Judith S. Gassaway

Preliminary geologic map of 

central Alaska

Placer deposits map of central 

Alaska

Preliminary Bouguer gravity 

map of central Alaska

Map-and table describing known 

metalliferous and selected 

nonmetalliferous mineral 

deposits in central Alaska

Preliminary aeromagnetic map

of central Alaska 

Preliminary aeromagnetic

profiles of central Alaska 

Map (with table) showing

occurrences of coal in

central Alaska 

Map showing distribution of

known thermal springs and

selected igneous rocks in

central Alaska

All maps at scale: 1:1,000,000



deposits and numerical estimates of possible undiscovered mineral deposits 

grouped according to similar physical, chemical, mineralogical, and 

grade/tonnage characteristics.

The present analysis should be considered as a first step toward a 

comprehensive assessment of central Alaska's mineral resources and has used 

the following approach:

(1) Relevant data on the more than one-thousand known lode and placer 

mineral occurrences in central Alaska were systematically 

reviewed and analyzed to determine the types of deposits present 

and, insofar as possible, their geologic controls and regional 

settings.

(2) Using the information in (1), areas of mineral resource potential
* 

have been delineated (see map sheets 1 and 2) on the basis of

existing deposit type(s) and/or on geologic factors and relations 

permissive for the occurrence of specific deposit types.

(3) For a number of deposit types it has been possible to construct 

models of their expected grades and tonnages of mineral commodities 

or of contained metals (grade times tonnage). These models have 

been constructed following the procedure of Singer, Cox, and Drew 

(1975) and utilize data derived from similar deposit types world 

wide (see table 3). These models are referenced (table 2, column 

10) in cases where they have been judged to be representative of 

known or speculated deposit types in given areas, and they provide 

an indication of relative resource abundance.

(4) In the seven cases where the data have permitted, subjective 

probability estimates of the number of deposits, by type, likely 

to exist within a delineated area have been made on the basis of



the number of known deposits, favorable geologic considerations, 

the nature and extent of exploration and any favorable geochemical 

and/or geophysical indicators. These estimates are presented in 

terms of high (90 percent), intermediate (50 percent), and low 

(10 percent) confidence levels that the indicated number of 

deposits, or more, may occur. For most areas, however, the 

information level is insufficient to permit estimation of the 

probable number of deposits present. In such cases qualitative 

statements as to resource potential and, where appropriate, 

applicable grade-tonnage models have been entered into table 2. 

The four mineral resource assessments prepared under RAMRAP share a 

common philosophy, methodology and format, but details of the individual 

assessments differ as a function of the amount and mix of information avail 

able. For some parts of central Alaska the information level is so low that 

it has been possible only to generally delimit very large regions of potential 

for the occurrence of one or more deposit types, largely on the basis of 

geologic analogy and favorable setting (for example, map areas 4, 12 and 14). 

As geologic and mineral resource information increases and our understanding 

of various deposit types improves, it should become possible to better define 

and delimit such regions into smaller areas for which more specific and 

precise future assessments of contained mineral resources can be made. Thus, 

this assessment will become outdated as geologic and mineral resource infor 

mation increases.



STATUS OF GEOLOGIC AND MINERAL RESOURCE INFORMATION 

ON CENTRAL ALASKA

The adequacy of any assessment of mineral resource potential to satisfy 

land use planning, regional mineral exploration and other requirements is 

determined in large measure by the level and completeness of the available 

geologic information. The assessment must be made at a scale that is 

consonant with the information base.

Information about the geology and mineral deposits of central Alaska has 

been developed over a period of more than 75 years, but prior to 1959 it was 

mainly of a reconnaissance nature and with few exceptions was very strongly 

controlled by the occurrence and distribution of placer gold. Accordingly, 

the information level differed drastically from region to region and in many 

cases has proven to be inadequate as a basis for obtaining much more than the 

crudest perspective of overall mineral resource potential, especially in 

regions removed from gold-producing districts. Furthermore, even the most 

comprehensive of the earlier surveys did not develop certain kinds of geologic 

data necessary to evaluate the likelihood that some of the more recently 

recognized deposit types (e.g., volcanogenic sulfide deposits, stratabound 

and stratiform base metal deposits, island arc porphyry copper deposits, 

composite porphyritic biotite granite intrusives having a potential for 

tin-tungsten deposits) may occur in a given area. Notable exceptions were 

commodity-oriented investigations for tin, tungsten and quicksilver in 

selected areas by the U.S. Geological Survey and U.S. Bureau of Mines during 

World War II under the Strategic Minerals Program and reconnaissance examina 

tions for radioactive deposits by the Geological Survey on behalf of the 

Division of Raw Materials, U.S. Atomic Energy Commission, during the middle 

and late 1940's and early 1950*5,



Although great disparities still exist among different parts of central 

Alaska, considerable progress has been made since 1959 toward improving the 

level of geologic information. Mainly as a result of the Geological Survey's 

1:250,000-scale regional geologic mapping program slightly more than 50 percent 

of the region is now covered by published, modern, ground-based geologic map 

ping at that scale (Bartsch-Winkler, 1977a). However, only about 3.3 percent 

of central Alaska is covered by geologic maps at a scale of 1:63,360 or larger 

(Bartsch-Winkler, 1977b), the minimum considered acceptable to satisfy most 

regional mineral exploration requirements in the western conterminous United 

States.

Considerable progress also has been made in recent years toward improving 

the quality and extent of geophysical and jgeochemical data for central Alaska. 

Contoured and/or profile aeromagnetic coverage, suitable for regional extrapo 

lations at scales between 1:500,000 and 1:63,360, is now available for approx 

imately 71 percent of the region, and reconnaissance soil, stream-sediment and 

bedrock geochemical data, ranging from spotty to fairly extensive, now exist 

for almost 40 percent of the region.

In July 1974, the Geological Survey initiated a multidisciplinary Alaskan 

Mineral Resource Assessment Program (AMRAP) directed toward evaluating the 

endowment of terranes having high economic mineral potential on a 1:250,000- 

scale quadrangle format. Unfortunately for this analysis the results of AMRAP 

investigations to date are available for all or parts of only five of the 

forty-eight 1:250,000 Alaska Topographic Series quadrangles that cover the 

region. However, from these early results it is evident that such studies 

are generating the kinds of data that are essential to modern regional 

resource analyses. As a result, future assessments can be expected to have 

a considerably improved geologic and mineral resource information base that



will enable them to be more definitive, precise, and conclusive.

Perhaps the most serious hindrance to the development of an understanding 

of the bedrock geology of central Alaska, especially as it bears on mineral 

resource evaluation, has been, and will continue to be, imposed by the region's 

natural environment. With few notable local exceptions, central Alaska physic- 

graphically is characterized by unglaciated uplands and lowlands whose evolu 

tion has been controlled mainly by periglacial erosional processes operating 

under a subarctic permafrost climate. The uplands have been sculptured largely 

by creep and solifluction, and their lower slopes are commonly mantled by 

windborne silt. Thus, large areas are covered by transported material and by 

vegetation that obscure bedrock. Unglaciated lowlands have been formed mainly 

by depositional processes that blanket bedrock with materials brought in from 

highlands and tend to erase irregularities in the lowland surface. Underlying 

permafrost prevents downward percolation of groundwater, and summer melting 

of ice at the top of permafrost keeps extensive vegetation cover relatively 

saturated. Thus, large areas of unglaciated lowlands are marshy flats almost

wholly lacking in bedrock exposures. It is estimated that 40 percent of
2 2 central Alaska (252,000 km ; 98,000 mi) is blanketed by a Quaternary surfi-

cial cover of alluvial, glaciofluvial, moraine, muck, swamp, lacustrine, 

flood-plain, and windblown deposits, and undeformed subaerial volcanic rocks 

(1.4 percent). Accordingly, most bedrock geologic investigations in these 

extensive areas of surficial cover are and doubtless will continue to be much 

less conclusive than desired for definitive mineral resource evaluation 

purposes, even on a regional scale.
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EXPLANATION OF MAPS AND TABLE PERTAINING TO DESIGNATED AREAS OF

MINERAL RESOURCE POTENTIAL

Delineation and designation of areas

This report includes two 1:1,000,000-scale maps (designated sheets 1 and 

2), covering the eastern and western parts of central Alaska, and on which 77 

areas of mineral resource potential have been delineated. Each area is 

identified by a number which keys it to the same numbered entry in table. 2. 

The numerical order is progressive in general from west to east and carries 

no implications as to the relative importance or favorability of one numbered 

area with respect to any other. Areas considered favorable or permissive 

for the occurrence of one or more of the same deposit type(s) and known or 

believed to have similar regional geologic characteristics from a mineral 

resource standpoint have been assigned the same number. Most of the major 

and minor commodities known or suspected to occur within each area are indi 

cated by standard chemical symbols. Minor and suspected commodities are 

listed parenthetically. The order of their listing is random and is not 

indicative of relative abundance or potential importance.

It should be emphasized that important differences exist in the basis for 

delineating the various areas of resource potential. Certain areas have been 

identified on the basis of known deposits and on extensions of their geologic 

features. Other areas have been outlined because results of preliminary or 

reconnaissance geologic and/or mineral exploration investigations indicate that 

they could contain certain deposit types that have been productive in similar 

geologic settings elsewhere. Some areas in the first group are known to 

contain important resources; the resource potential of those in the second 

group can only be speculative; the remainder fall between these two extremes.



The maps show that some parts of central Alaska have not been included 

among those designated as having significant mineral resource potential. For 

the most part these areas have been excluded because (1) they contain no 

known deposits or only a few scattered small deposits in a generally unfavor 

able geologic setting, and/or (2) they are mantled by a thick cover of 

unconsolidated surficial deposits, or by young volcanic rocks. Although such 

areas may contain concealed deposits at depth, it is felt there is little 

likelihood of their being discovered and exploited using presently known or 

foreseeable techniques.

Summary of mineral resource information

The principal data used for defining areas of mineral resource potential 

are summarized in telegraphic style in table 2. Included are qualitative 

and, where the data permit, probabilistic estimates of potential. The table 

contains ten columns, which are discussed briefly in numerical order from 

left to right below. For more detailed information on individual deposits 

and mining districts, the reader is invited to consult U.S. Geological Survey 

Open-file Report 77-168-D.

Column 1. Area outlined on maps. The entry number shown in this 
column correlates with corresponding numbered area(s) of 
mineral resource potential on sheets 1 and 2 of the map.

Column 2. Types of known deposits. Major types of mineral deposits 
known to occur within the area are identified in column 2 
using terminology commonly accepted among most economic 
geologists. In most cases there is evidence of production. 
Where more than one deposit type is listed, they are 
prefixed by lowercase letters to facilitate reference to 
related comments in the other columns. Principal and 
subordinate (1n parentheses) resources are indicated by 
standard chemical symbols.

Column 3. Suspected or speculative types of deposits. Listed here 
in the same format as in column 2 are deposit types whose 
occurrence within the designated area is considered 
permissive because of favorable geologic considerations 
and/or exploration history. Also included are minor 
occurrences.
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Column 4. Geologic controls of mineral resources. Geologic character 
istics of known, suspected, or speculative deposit types 
listed in columns 2 and 3 are briefly stated and, where 
possible, principal geologic factors believed responsible 
for their localization are indicated.

Column 5. Production and resource information. Available data and 
estimates of production, estimates of identified resources 
and generalized statements about potential for the deposit 
types listed in columns 2 and 3 are summarized here.

Column 6,

Column 7

Column 8,

Column 9,

Column 10,

Status of geologic information.--This column contains a 
summary of the status and scale of geologic mapping, geo 
physical and geochemical surveys, and mineral resource 
investigations. Recent industry exploration and mining 
activities are also noted.
Additional comments. Statements in this column in general 
are intended to further clarify or amplify the statements 
concerning geologic controls in column 4. Additional infor 
mation bearing on the potential for the occurrence of specu 
lative deposit types is also presented here.
Summary of mineral resource potential . This column contains*y i

nTgeneralized information relevant to the overall mineral 
resource potential of the area, as well as a summary of the 
principal geologic factors that render the area permissive 
for the occurrence of certain deposit types.
Estimated number of deposits. Where warranted by the avail- 
able information, subjective probabilistic estimates of the 
number of deposits, by type, likely to exist within the 
designated area are presented in this column. These estimates 
are assigned high (90 percent), intermediate (50 percent), 
and low (10 percent) levels of confidence that the indicated 
number of deposits, or more, may be present. The absence of 
an entry in this column indicates that data necessary to 
construct such estimates are lacking.
Grade and tonnages for deposit types. Where occurrences in 
a given area are judged representative of a designated deposit 
type, reference is made to the appropriate grade-tonnage or 
contained-metal model to provide an indication of expected 
size (table 3). Not all models presented in table 3 have 
been referenced in this column because not all of the deposit 
types modeled are known to be represented in central Alaska.
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TABLE 3. GRADE AND TONNAGE MODELS

| Related data occur on line from column to column; all data in metric units;
NS, not significant; *, significant at 5-percent level; **, significant at 1 percent level]

Deposit Type

Porphyry

Copper

Island

Arc

Porphyry

Copper

Porphyry

Molybdenum

Pod i form
Chromi te

Copper

Skarn

Mafic

Volcanogenic

Pel sic and

Intermediate
Volcanogenic
Massive
Su]fide

Nickel

Sulfide

Mercury

Vein

Gold

Skarn/Tactite

Tungsten

Tonnage and grade
variables (units
in parenthesis)

Tonnage of ore (millions
of tons)
Average copper grade
(percent)
Average molybdenum grade
(percent Mo)

Tonnage of ore (millions
of tons)
Average copper grade
(percent)
Average molybdenum grade
(percent Mo)
Average gold grade-locally
significant but not deter
mined

Tonnage of ore (millions
of tons)
Average molybdenum grade
(percent Mo)

Tonnage of Cr-Oj (tons)

Tonnage of ore (millions
of tons)
Average copper grade
(percent)
Average gold grade
locally significant.
but not determined

Tonnage of ore (millions
of tons)
Average copper grade
(percent)
Average zinc grade ex
cluding deposits without
reported grades (percent)
Average gold grade-
locally significant but
not determined

Tonnage of ore (millions
of tons)
Average copper grade
(percent)
Average zinc grade ex 
cluding deposits without
reported grades (percent)
Average lead grade ex
cluding deposits without
reported grades (percent)
Tonnage contained gold
excluding deposits with
out reported gold (tons)
Tonnage contained silver
excluding deposits with
out reported silver (tons)

Tonnage of ore (millions
of tons)
Average nickel grade
(percent)
Average copper grade
(percent)

Tonnage of contained
mercury (tons)

Tonnage of contained 
gold (tons)

Tonnage of ore (millions
of tons)
Average tungsten grade
(percent W)

Number of
deposits used
in developing

model

41

41

41

41

41

41

31

31

268

38

38

37

37

19

89

89

41

14

38

46

48

48

48

165

43

31

31

Correlation coefficient of
listed variable with vari
able on line with it in
column 2

with tonnage of ore =
-0.07 NS

with tonnage of ore =
-0.07 NS

-

with tonnage of ore »
-0.05 NS

with tonnage of ore *
-0.44**

with tonnage of ore «
-0.13 NS

with tonnage of ore » 0.03 NS

with tonnage of ore *
-0.41**

with tonnage of ore * 
0.25 NS

with tonnage of ore *
-0.02 NS

with tonnage of ore =
0.78**

with tonnage of ore *
0.82**

with tonnage of ore «
-0.03 NS
with tonnage of ore *
0.03 NS
with nickel grade »
0.04 MS

with tonnage of ore *
-0.34 NS

90 percent
of deposits
have at least

20

0.1

0.0

20

0.1

0.0

1.6

0.065

15

0.08

0.86

*

0.24

1.1

0.3

0.19

0.54

1.40

0.20

0.27

5.00

3.23

0.32

0.18

0.09

0.29

0.024

| 0.24
1

50 percent
of deposits

have at least

100

0.3

0.003

100

0.3

0.008

24

0.13

200

1.4

1.7

2.3

2.2

1.3

1.9

1.70

3.80

0.95

2.90

' 

30.00

1.20

1 0.61

0.47

3.10

3.30

0.63

0.51

10 percent
of deposits
lave at least

430

0.55

0.031

430

0.55

0.031

340

0.26

2,700

24

3.5

22.0

4.1

5.5

18.0

5.40

10.00

4.80

32.00

1300.00

5.90

1.20

1.20

120. OC

33.00

'  17

I
1.10
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SUMMARY AND CONCLUSIONS

This report summarizes the relevant geologic and mineral resource infor 

mation for the large and relatively poorly known region of central Alaska 

and identifies and evaluates areas within that region where undiscovered 

resources may exist. Because this analysis places a heavy reliance on 

geologic knowledge and because great disparities exist in the scale and 

completeness of the geologic information base for different parts of the 

region, the extent to which it has been possible to evaluate mineral resource 

potential differs greatly from one area to another. For most of the desig 

nated areas, estimates of potential mineral endowment at different levels of 

confidence are not yet possible and only qualitative conclusions have been 

drawn. Nevertheless, we feel our analysis serves a useful purpose in (1) 

pointing up deficiencies in detail and scope of existing geologic data for 

mineral resource appraisal purposes, and (2) calling attention to areas 

geologically favorable for the occurrence of several relatively new deposit 

types that may have been overlooked in the past when lode and placer gold 

deposits were prime exploration targets.

Central Alaska is well endowed with a wide variety of mineral commodities 

that occur in a number of different deposit types. Historically, the region 

is probably best known for its production of placer gold, which amounts to 

about 389,000 kg (12.5 million troy ounces) or about 61 percent of the state's 

total placer gold output. Most of the production has come from the Fairbanks 

(233,000 kg; about 7.5 million ounces) and Iditarod (about 43,500 kg; 1.4 

million ounces) districts. The source of gold is believed to have been mainly 

small lode deposits disseminated throughout large areas of bedrock, especially 

in the vicinity of granitic plutons. Considering the extent to which central 

Alaska has been actively prospected and tested for gold placers over the
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past 90 years, and the fact that there have been no new major discoveries 

since that of the Livengood district in 1914, the prospects for the discovery 

of one or more new gold placer districts with major resources are not very 

promising. The total placer gold resources of central Alaska are therefore 

concluded to be primarily within known districts in extensions of known placer 

concentrations, in marginal ground that could not be worked profitably by 

dredging or other large-scale operations at former lower prices, and in old 

tailings piles. The best prospects for new discoveries appear to be where 

buried (fossil) placers could have escaped detection because of a complex, 

poorly understood geomorphic history and in glaciated areas (e.g., where 

preglacial streams, originating in areas underlain by granitic piutons, were 

protected from ice scour). Such protected locations would exist in the lee 

of mountains that were not overrun by ice (e.g., Canyon and Butte Creek 

placers, southwestern Alaska) and where preglacial channels were oriented 

transverse to ice tongues (e.g., Wattamuse and Platinum Creeks, southwestern 

Alaska). The latter, of course, would be obscured by a cover of glacial 

deposits.

From available data, we cannot yet make estimates of gold resources in 

placer deposits in central Alaska, but we believe that these resources could 

equal at least half of the gold previously produced and could be considerably 

more. Large, low-grade resources also may occur in residual and eluvial 

placers derived from porphyry-type gold lodes, as at Flat Creek (Iditarod 

quadrangle).

Lode gold deposits, widely distributed throughout central Alaska, occur 

principally in quartz vein systems that are spatially related to Upper 

Cretaceous-lower Tertiary granitic intrusives. Only a few such deposits have 

recorded more than token production and most have none. The most significant
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production has been from the Fairbanks district (area 20), where about 7,500 kg 

(240,000 ounces) of gold and 1,200 kg (39,000 ounces) of silver were produced 

from 65 mines. By far the largest percentage of that production came from 

about six mines. .Significant lode gold production (about 1,600 kg; 50,000 

ounces) also has been recorded from contact metamorphic deposits in the Nixon 

Fork area near Medfra.

Any estimate of central Alaska lode gold resources would be highly 

speculative. From what is known about the overall occurrence and distribution 

of known gold-quartz vein deposits the likelihood for discovery of additional 

lodes is considered good, but they are likely to be small and widely scattered. 

The known and undiscovered deposits of this type could easily contain as much 

lode gold as has already been produced and perhaps much more.

Essentially all the Alaskan mercury mines and prospects are scattered 

widely throughout an area of several thousand square miles of southwestern 

Alaska, mostly within the drainage basins of the Nushagak and Kuskokwim Rivers 

(area 4). The region is one of the better defined metallogenic provinces of 

Alaska. Total production over a period of about 75 years has been from 10 

of about 3 dozen known lode deposits .and amounts to about 1,300 metric tons 

(38,000 flasks). Most of the production has come from the Red Devil mine 

(1,100 metric tons; 32,000 flasks). Analysis of known deposits in Alaska and 

similar types of deposits elsewhere indicates that they individually tend to 

contain small amounts of mercury. Nevertheless, the large size of the 

delineated area of potential alone renders it permissive for the occurrence 

of a large number of deposits perhaps three to four times the number already 

discovered. Accordingly, the total mercury resources could conceivably 

amount to 100,000 flasks or more.
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For years, until operations ceased in 1975, the prime source of U. S. 

platinum production (only 1-2 percent of annual consumption) came from placer 

deposits in the Goodnews Bay district of southwestern Alaska. Total produc 

tion is estimated to have been well over 20,000 kg (650,000 troy ounces) of 

platinum, plus about 485 kg (15,600 ounces) of gold. A small amount of 

platinum also has been recovered as a byproduct of some gold placer operations 

Reserves in the Goodnews Bay placers are believed to be small and although 

sizable total identified resources have been estimated for the beaches, bays 

and possible lodes, they doubtless are of very low grade.

In the Yukon-Tanana upland of east-central Alaska (area 28) eight known 

prospects and several other possible occurrences of porphyry copper deposits 

have been discovered since 1970 and exploration interest continues to run 

high. So far, the richest of these deposits appears to be comparable in grade 

to the lower grade porphyries of the southwestern U. S. and the potential for 

developing significant tonnages of low grade material in known and as yet 

undiscovered deposits is considered good. Furthermore, geologic relations in 

several other areas (e.g., areas 9, 12, 21 and 29) of mineral resource poten 

tial are considered permissive for the occurrence of as yet undiscovered 

copper or possibly molybdenum porphyry deposits.

Recent exploration activity in the Yukon-Tanana upland near the Canadian 

border has also resulted in identifying areas with potential for the occur 

rence of volcanogenic sulfide deposits on the basis of regional geologic, 

geophysical and geochemical data. Such deposits are of interest mainly for 

copper, silver, zinc and, in some cases, lead, and tend to be of high grade. 

Other parts of central Alaska that are geologically permissive but which are 

largely unexamined for the occurrence of sulfide deposits of the submarine 

volcanogenic type are included in areas 6, 7, 9, 11, 14, 24, and 27. Areas
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numbered 14 contain pelitic schists and associated metamorphic rocks of the 

Ruby geanticline that are lithologically similar to and considered to be 

coextensive with host rocks of the recently discovered Arctic and Picnic 

Creek stratabound (volcanogenic?) suifide deposits of the southern Brooks 

Range. Areas numbered 11 contain submarine volcanic rocks of the Rampart 

belt of dismembered ophiolite complexes which offer a potentially suitable 

setting for the occurrence of volcanogenic suifide deposits of the mafic type, 

similar to those at Cyprus and Oman.

Alpine-type serpentinized dunite and peridotite that constitute the 

ultramafic parts of the allochthonous Rampart ophiolitic belt (areas lOa) 

have known occurrences of chromite and asbestos, and may contain deposits of

podiform chromite. Such deposits tend to be small and distributed erratically
* 

within their metamorphosed ultramafic host. Other areas considered to have

a potential for the occurrence of podiform chromite deposits are Nos. 18 and 24.

Cassiterite, often with associated scheelite, in numerous gold placer 

concentrates throughout central Alaska in a belt that extends from the Canadian 

border westward and southwestward into the drainage area of the lower Kuskokwim 

River, suggests at least parts of that extensive region are geologically 

permissive for the occurrence of tin granites with possible associated vein, 

greisen and/or tactite deposits. The lode sources of the tin have not been 

discovered, although in a number of areas sufficient cassiterite occurred in 

the concentrates to warrant recovery as a byproduct of placer gold operations 

(e.g., Tofty district, area 16). Accordingly, the resource potential for lode 

tin and associated metals throughout this large region cannot now be evaluated. 

A deliberate search for composite intrusives of biotite granite that show 

alteration and petrochemical characteristics generally associated with tin 

granites in areas drained by streams that contain a significant amount of
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cassiterite in placer concentrates might lead to identification of significant 

tin resources.

In conclusion, central Alaska is endowed with significantly large amounts 

of gold, silver, platinum, and quicksilver and some copper, chromite, iron, 

lead, zinc, molybdenum, antimony, tungsten and tin. The latter are almost 

certainly present in amounts significantly greater than presently known. 

Bismuth, beryllium, arsenic, cobalt, rare earth elements, uranium and thorium 

are also known to occur, but the recovery of these most likely would be as 

byproducts. These commodities are systematically grouped and identified with 

specific deposit types whose typical geologic characteristics and environment 

are generally known. Those that appear to have the greatest current potential 

for development of significant additional resources appear to be the volcano- 

genie sulfide deposits (mainly for copper, silver, zinc and minor lead) and 

high level porphyry-type deposits for copper and/or molybdenum.

It should be stressed that this analysis is but a first step in the 

assessment of the mineral endowment of a large, generally poorly exposed and 

in many places geologically poorly known region. Future assessments can be 

expected to be more complete, definitive and precise as more information 

becomes available from resource-mindful geologic investigations and systematic 

mineral exploration programs.
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